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INTRODUCTION: Mutations of hepatitis B virus (HBV) polymerase, especially occurring at 
the highly conserved YMDD region, are related to resistance to lamivudine. Although these 
mutations are frequently secondary to lamivudine use, they can also occur naturally. The aim 
of the present study was to determine the prevalence of YMDD variants that exist naturally in 
patients who are inactive HBV carriers. METHODS: Seventy-one adult inactive HBV 
carriers were studied. All of the patients were confirmed to have maintained normal alanine 
aminotransferase (ALT) values for one or more years by monitoring serum ALT levels at 3- 
monthly intervals. None of the patients received interferon or antiviral agents. YMDD 
variants were analyzed by the HBV Drug Resistance Line Probe assay (Inno-Lipa HBV-DR). 
RESULTS: YMDD variants were detected in 13 (18.3%) of the 71 anti-HBe positive inactive 
HBV carriers. Of the 13 patients, 10 (76.9%) also had accompanying L180M mutation. The 
combination of wild type and YMDD variant HBV was present in 1 1 of 13 patients. In two 
patients, only YIDD and/or YVDD variants plus L180M were detected without the presence 
of wild YMDD motif. CONCLUSION: Naturally occurring YMDD motif variants were 



detected at a high rate in a group of lamivudine-untreated inactive HBV carriers. 
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BACKGROUND & AIMS: Sequential anti-hepatitis B virus (HBV) therapy may lead to the 
selection of complex mutants. We analyzed the genetic and phenotypic evolution of the viral 
quasispecies of a patient who received successively lamivudine, add-on adefovir+lamivudine, 
followed by lamivudine+adefovir+hepatitis B immunoglobulins (HBIg) after orthotopic liver 
transplantation. METHODS: For genotypic analysis, a 1310-bp region of the polymerase 
gene was amplified, cloned, and sequenced. Huh-7 cells were transfected to compare the 
replication fitness of HBV mutants and their susceptibility to drugs. RESULTS: At baseline, 
all HBV genomes carried a wild-type (wt) RT gene but 22% harbored the sP120S and 55% 
the sC107stop mutations within the surface (S) gene associated with vaccine escape. 
Following viral breakthrough to lamivudine monotherapy, a complex mixture of lamivudine- 
resistant HBV strains prevailed. Interestingly, among these mutants emerged a population 
harboring only the rtL180M+A181V mutations, conferring lamivudine-resistance in vitro. 
After addition of adefovir to the ongoing treatment, viral load dropped, and the patient 
underwent an orthotopic liver transplantation and received HBIg. As viral load rose again, a 
single viral population was progressively selected, harboring the 

rtV173L+L180M+A181V+N236T and sP120S mutations. In vitro, this last mutant showed a 
level of replication reduced by only 30% compared to wt HBV and a strong resistance to 
both lamivudine (> 1000-fold) and adefovir (> 10-fold). It remained sensitive to tenofovir both 
in vitro and in vivo. CONCLUSIONS: We report the selection of a complex HBV mutant 
that escaped the antiviral pressure of lamivudine, adefovir, and HBIg, and provide insight on 
the process of selection via genotypic and phenotypic analysis. 
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Inhibition of hepatitis B virus (HBV) replication by pyrimidines bearing an acyclic 
moiety: effect on wild-type and mutant HBV. 
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Chronic hepatitis B virus (HBV) infection remains a major health problem worldwide. The 
main clinical limitation of a current antiviral drug for HBV, lamivudine, is the emergence of 
drug-resistant viral strains upon prolonged therapy. A group of 5-, 6-, or 5,6-substituted 
acyclic pyrimidine nucleosides with a l-[(2-hydroxyethoxy)methyl] moiety were synthesized 
and evaluated for antiviral activities. The target compounds were prepared by the reaction of 
silylated uracils possessing a variety of substituents at the C-5 or C-6 positions or both with 
1,3-dioxolane in the presence of potassium iodide and chlorotrimethylsilane by a convenient 
and single-step synthesis. Among the compounds tested, 5-chloro and 5-bromo analogues 
possessing an acyclic glycosyl moiety were the most effective and selective antiviral agents 
in the in vitro assays against wild-type duck HBV (EC50=0.4-2.2 and 3.7-18.5 microM, 
respectively) and human HBV-containing 2.2.15 cells (EC50=4.5-45.4 and 18.5-37.7 
microM, respectively). These compounds were also found to retain sensitivity against 
lamivudine-resistant HBV containing a single mutation (M204I) and double mutations 
(L180M/M204V). The compounds investigated did not show cytotoxicity to host HepG2 and 
Vero cells, up to the highest concentration tested. The results presented here confirm and 
accentuate the potential of acyclic pyrimidine nucleosides as anti-HBV agents and extend our 
previous observations. We herein report the capability of acyclic pyrimidine nucleosides to 
inhibit the replication of both wild-type and drug-resistant mutant HBV. 
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BACKGROUND: Drug resistance of hepatitis B virus (HBV) is an increasing clinical 
problem. Resistance to lamivudine in HBV isolates in Mexico has been poorly explored. 
OBJECTIVES: To characterize the mutation patterns associated with genotypic resistance to 
lamivudine and their prevalence among HBV isolates in Mexico. MATERIAL AND 
METHODS: Thirty-nine Mexican HBV isolates were analysed by PCR and line probe assay 
for detection of genetic variants in the polymerase open reading frame domains B and C 
(INNO-LiPA HBV DR; INNOGENETICS N. V., Ghent, Belgium). This assay detects wild- 
type and mutations at codons 180, 204 and 207 of the HBV polymerase gene, and at codon 
positions 171, 172, 195, 196, 198 and 199 of the HBV surface antigen (HBsAg). HBV 
isolates were obtained from HBsAg-positive serum samples of 15 chronic hepatitis patients, 
two haemodialysis patients with chronic HBV carriage, 20 men found positive for HBsAg 
when seeking HIV testing and two AIDS patients with chronic HBV infection. None of the 
participants had received antiviral therapy. RESULTS: Overall, HBV wild-type was found in 
37 (94.9%) out of the 39 isolates studied. Two (5.1%) out of the 39 isolates showed mixed 
wild-type and mutant populations. These mutations occurred in isolates from one hepatitis 
patient and one haemodialysis patient. The isolate from the hepatitis patient showed a double 
mutation at codon positions 180 (L180M) and 204 (M204V), thus a 2.6% prevalence of 
genotypic resistance to lamivudine was found. The isolate from the haemodialysis patient 
showed a single mutation at codon position 180 (L180M). The two HBV mutant isolates 
were further analysed for genotype and both isolates were genotype H. CONCLUSIONS: 
HBV genotypic resistance to lamivudine exists in Mexican isolates. The results highlight the 
importance of testing for HBV resistance before treatment and have implications for a more 
rational use of drugs. 
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We evaluated clinical evolution and hepatitis B virus (HBV) molecular changes in heart 
recipients with chronic HBV infection before transplantation, and studied the effects of 
lamivudine treatment in patients who experienced HBV reactivation. Nine patients with 
chronic HBV infection who underwent heart transplantation were investigated. HBV 
surface/core-promoter/precore/core regions were sequenced. Prior to transplantation, all nine 
patients had consistently normal ALT and low HBV-DNA levels. Seven experienced HBV 
reactivation after transplantation (ALT elevated, HBV-DNA>200.000 cps/ml). Lamivudine 
treatment was initially effective in all patients; three patients during the second year of 
treatment developed lamivudine resistance-associated mutations (rt-L180M, rt-M204V) with 
severe disease reactivation, remitted after switch to adefovir treatment. No other significant 
HBV mutations were identified in the genomic regions studied. Immune suppression is 
crucial in the reactivation of previous inactive HBV infection and in the liver disease 
progression in heart recipients! Preemptive lamivudine treatment could be useful in the early 
management of these patients. 
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Mutations within the hepatitis B virus (HBV) polymerase gene conferring drug-resistance are 
selected during prolonged lamivudine (3TC) or adefovir dipivoxil (ADV) treatment. Because 
there is no other approved drug against HBV, treatments with 3TC or ADV are used either 
sequentially or in addition, depending on treatment response or failure. Considering the use 
of de novo or add-on 3TC+ADV bitherapy, we investigated the possibility of the emergence 
of an HBV strain harboring polymerase mutations conferring resistance to both 3TC 
(rtL180M+M204V) and ADV (rtN236T). We constructed the L180M+M204V+N236T 
mutant and determined its replication capacity and its susceptibility to different nucleos(t)ide 
analogs in transiently transfected hepatoma cell lines. The triple mutant replicates its genome 
in vitro, but less efficiently than either the wild-type (wt) HBV or L180M+M204V and 
N236T mutants. Phenotypic assays indicated that the L180M+M204V+N236T mutant is 
resistant to pyrimidine analogs (3TC, -FTC, beta-L-FD4C, L-FMAU). Compared with wt 
HBV, this mutant displays a 6-fold decreased susceptibility to ADV and entecavir and a 4- 



fold decreased susceptibility to tenofovir. Interferon alfa inhibited equally the replication of 
wt and L180M+M204V+N236T HBV. In conclusion, the combination of rtL180M+M204V 
and rtN236T mutations impairs HBV replication and confers resistance to both 3TC and 
ADV in vitro. These results suggest that the emergence of the triple mutant may be delayed 
and associated with viral resistance in patients treated with 3TC+ADV. However, other 
nucleos(t)ide analogs in development showed an antiviral activity against this multiresistant 
strain in vitro. This provides a rationale for the clinical evaluation of de novo combination 
therapies. 
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We describe the case of a patient with chronic hepatitis B who became resistant to 
lamivudine and was treated successfully with adefovir dipivoxil in addition to lamivudine. 
Lamivudine resistance was associated with the selection of a L180M+M204V polymerase 
mutant. After the addition of adefovir dipivoxil, serum HBV DNA levels dropped by more 
than 41og(10), which was followed by HBsAg clearance after 22 months of combination 
therapy. Moreover, anti-HBs antibody titers rose above 1000 mlU/mL after 32 months of the 
new treatment regimen. In parallel, HBV DNA declined below 100 copies/mL by a 
quantitative real time PCR assay. Analysis of intrahepatic viral DNA showed a significant 
decline of total HBV DNA and cccDNA which was accompanied by a decrease of the 
number of infected cells expressing viral antigens below the detection limit of 
immunostaining. In parallel, liver histology analysis showed an improvement in both the 
activity index and fibrosis score. This report suggests that in patients who previously failed 
lamivudine therapy, proactive antiviral treatment may lead to a beneficial virological and 
clinical effect. 
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OBJECTIVES: To determine hepatitis B virus (HBV) genotypes in southern Seville (Spain) 
and investigate the development of lamivudine-resistance mutations by using a hybridization 
technique with specific probes and by comparing the results with those of the direct 
sequencing technique. To evaluate the temporal relationship between variations in the level 
of HBV-DNA and detection of mutant variants. To analyze the influence of several 
genotypes on the pattern of mutations developed and on values of viral load and alanine 
aminotransferase (ALT) after their development. PATIENTS AND METHOD: In 37 patients 
with chronic HBV infection, HBV genotype was determined using the LiPA technique. In 10 
of these patients undergoing lamivudine treatment for a mean of 19.2 months, the 
development of lamivudine-resistant mutations was investigated. In these 10 patients, the 
LiPA technique was compared with direct sequencing. During lamivudine treatment, we 
determined HBV -DNA by polymerase chain reaction (PCR) and ALT every 3-6 months. 
RESULTS: The most frequent genotypes were D (45.9%) and A (18.9%); 2 patients were 
genotype B while 18.9% had mixed genotypes. Sequencing showed identical results except in 
one mixed genotype. Mutations were found in 60% of the cases. The results of sequencing 
were in agreement, except in the detection of mixed populations composed of mutants and 
wild-type (WT). Patients with genotype A showed the pattern M204I+WT in the first 12 
months and those with genotype D showed the pattern L180M+M204V with or without WT 
at 18 months. In 5/6 cases, an increase of > 1 loglO in HBV-DNA was observed 3-8 months 
before the mutation was detected by LiPA. In patients with genotype B, levels of HBV-DNA 
and ALT after the development of mutations was lower than basal levels and was also lower 
than those in patients with genotypes A and D. CONCLUSIONS: The LiPA technique for 
determination of HBV genotype and detection of lamivudine-resistance mutations shows 
( excellent correlation with the most complex sequencing technique. Genotype D predominates 
in southern Seville. During lamivudine treatment, an increase in the level of HBV-DNA 
detected by PCR predicts the development of mutations before these are demonstrated by 
LiPA. 
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BACKGROUND: Breakthrough hepatitis (BTH), defined as a flare of transaminases alanine 
aminotransferase [ALT]) can occur during lamivudine monotherapy for hepatitis B virus 
(HBV) infection. There have been many reports of lamivudine-resistant mutations within the 
C domain of the viral reverse transcriptase; however, the appearance of these mutants is not 
necessarily correlated with BTH during lamivudine therapy. METHODS AND RESULTS: 
Entire serial HBV genomic sequences before and during lamivudine therapy for 4 patients 
with BTH and 1 patient without BTH were analyzed and showed changes in the pre-S region. 
These changes may be associated with ALT flares. Further investigation in a cohort of 36 
patients with a median treatment period of 25 months showed that 21 patients had a rise in 
HBV-DNA titer, of whom 18 had BTH. Univariate statistical analyses showed that possible 
prognostic indicators for the occurrence of BTH were pre-S deletions ( P = 0.03) and 
L180M/M204L mutations ( P = 0.04). By multivariate Cox regression analyses, significant 
variables were pre-S deletions (hazard ratio, 0.17; 95% confidence internal (CI), 0.044-0.66) 
and precore mutations (hazard ratio, 5.70; 95% CI, 1.74-18.71) prior to the commencement 
of lamivudine monotherapy. Interestingly, BTH occurred after the selection of the wild-type 
species in the pre-S region during lamivudine monotherapy. CONCLUSIONS: These results 
suggest that patients with HBV pre-S deletion mutants should be monitored carefully during 
lamivudine therapy. 
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Emergence of lamivudine-resistant hepatitis B virus (HBV) is a major concern in human 
immunodeficiency virus (HIV) and HBV coinfected patients. Following selection of resistant 
mutants, hepatitis flare or rapid progression to cirrhosis may occur. Treatment of patients 
with new nucleotide analogues such as adefovir dipivoxil (ADV) or tenofovir disoproxil 
fumarate (TDF) has shown good efficacy in controlling wild-type or lamivudine-resistant 
HBV replication. The purpose of this study was to assess the in vitro efficacy of new 
nucleotide analogues on HBV strains isolated from lamivudine-treated patients. After ' 
purification of HBV DNA from patient sera, the whole HBV genome was PCR-amplified 
and cloned. Drug sensitivity was measured after transfection of the isolated full genomes into 
HepG2 cells and measurement of HBeAg, HBsAg and viral replication in the culture media 
under increasing drug concentrations. A wild-type strain isolated from an untreated patient 
served as control. In a clinical study of ADV (Gilead 460i study), seven of the 35 patients 
carried HBV strains with the triple lamivudine resistance-associated amino-acid changes 
rtV173L/L180M/M204V at baseline. Although all patients responded to ADV in this clinical 
study, the serum HBV reduction was lower in the seven patients with the triple mutation 
(median -3.3 log copies/ml) compared to the patients who had only the rtL180M/M204V 
mutations (median -4.1 log copies/ml) at week 48 (P=0.04, Mann-Whitney test). In our in 
vitro system, lamivudine IC50 on lamivudine-resistant HBV carrying amino-acid 
substitutions rtL180M and rtM204V within the polymerase encoding region increased by 
more than 16,000-fold (from 6 nM to over 100 microM) when compared to wild-type HBV. 
For ADV and TDF, comparison of wild-type and lamivudine-resistant HBV IC50 (rtL180M- 



M204V) showed, respectively, 2.85-fold (from 0.07 to 0.2 microM) and 3.3-fold (from 0.06 
to 0.2 microM) increases, indicating a mild decrease of both drug activities, in vitro. At the 
ADV concentration of 0.1 microM, presence of the V173L mutation reduced the inhibition of 
HBsAg production from 50 to 30% (PO.01) and the viral replication from 45 to 32% 
(PO.01, Mann- Whitney). Conversely, tenofovir had similar potency on both HBV mutation 
profiles with 60% inhibition of HBsAg production and 45% inhibition of viral replication at 
0.1 microM. Our study supports the high efficacy of ADV and TDF seen in patients after 
lamivudine breakthrough. The excellent activity of TDF on lamivudine-resistant virus 
independently of the resistance mutation profile offers an interesting treatment alternative to 
HIV-HBV coinfected patients. 
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BACKGROUND/AIMS: In contrast to lamivudine, adefovir dipivoxil (ADV) therapy is 
associated with delayed and infrequent selection of drug resistant hepatitis B virus (HBV). 
METHODS: A 52 year-old man was treated with lamivudine for an HBV recurrence on his 
liver graft. A viral breakthrough was observed and the patient received ADV. Serum HBV 
DNA decreased rapidly and lamivudine was discontinued while ADV monotherapy was 
maintained. Serum HBV DNA levels remained suppressed until a second breakthrough was 
observed. Lamivudine was then reintroduced together with ADV, and serum HBV DNA 
became undetectable by polymerase chain reaction. RESULTS: Sequence analyses of the 
HBV polymerase gene revealed a sequential selection of lamivudine resistance mutations 
L180M+M204V, followed by a reversion to wild-type, and subsequently the selection of a 
novel adefovir resistance mutation N236T. Phenotypic analyses in cell culture assays 
demonstrated that the HBV isolates at the time of ADV breakthrough had reduced 
susceptibility to ADV. This mutant remained sensitive to lamivudine, entecavir and 
emtricitabine in vitro. CONCLUSIONS: We describe the first case of sequential selection of 
lamivudine and adefovir resistant strains of HBV in a liver transplantation patient. The 
selection of the N236T polymerase mutant was associated with resistance to ADV but 



remained sensitive to lamivudine in vitro and in vivo. 
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Lamivudine [beta-L-(-)-2 , ,3 , -dideoxy-3'-thiacytidine] is a potent inhibitor of hepadnavirus 
replication and is used both to treat chronic hepatitis B virus (HBV) infections and to prevent 
reinfection of transplanted livers. Unfortunately, lamivudine-resistant HBV variants do arise 
during prolonged therapy, indicating a need for additional antiviral drugs. Replication- 
competent HBV constructs containing the reverse transcriptase domain L180M/M204V and 
M204I (rtL180M/M204V and rtM204I) mutations associated with lamivudine resistance 
were used to produce stable cell lines that express the resistant virus. These cell lines contain 
stable integrations of HBV sequences and produce both intracellular and extracellular virus. 
HBV produced by these cell lines was shown to have a marked decrease in sensitivity to 
lamivudine, with 450- and 3,000-fold shifts in the 50% inhibitory concentrations for the 
rtM204I and rtL180M/M204V viruses, respectively, compared to that for the wild-type virus. 
Drug assays indicated that the lamivudine-resistant virus exhibited reduced sensitivity to 
penciclovir [9-(4-hydroxy-3-hydroxymethyl-but-l-yl) guanine] but was still inhibited by the 
nucleoside analogues CDG (carbocyclic 2'-deoxyguanosine) and abacavir ([lS,4R]-4-[2- 
amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-l-me thanol). Screening for 
antiviral compounds active against the lamivudine-resistant HBV can now be done with 
relative ease. 
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Abstract: Background: Multi-drug resistant HBV have been reported in patients who 
received sequential treatment with nucleoside monotherapy. In vitro studies showed that 
HBV constructs with mutations resistant to lamivudine (LAM) and adefovir (ADV) have 
marked reduction in sensitivity to combination of LAM+ADV, while constructs with 
mutations resistant to either drug remain sensitive to the other drug. Aims: To determine if 
mutations conferring resistance to multiple antiviral agents are present on the same HBV 
genome in vivo and to describe the evolution of these mutations. Methods: Sera from 6 HBV 
mutations on direct sequencing were cloned after nested PCR, 1 8-20 clones from each 
sample were sequenced. Results: Mutations to both therapies were present on the same 
genome in 163/195 (84%) clones from 10 samples with dual -resistant mutations to 
LAM+ADV, LAM+HBIG, or LAM+entecavir (ETV) on direct sequencing, 32 (16%) clones 
had mutations to one drug. Evolution of mutations was examined in 3 patients. Patient I 
received LAM+ETV after LAM breakthrough, all 18 clones had L180M and M204V/I at 
month 0 (start of ETV), clonal analysis first detected ETV-resistant mutation (T184L) at 
month 20, 6 months earlier than direct sequencing. Both treatments were stopped at month 
34. (T184L: 20/20 clones); 6,months later, T184L was detected in 12/20 clones while L180M 



and M204V/I remained detectable in 19/20 clones. Patient 2 was switched to ETV 
monotherapy after LAM breakthrough, all 20 clones had L180M+M204V at month 0. At 
month 36, ETV-resistant mutation I169T was detected in 15 and S202G in 4 clones. At 
month 41, S202G was present in 17 clones and I169T in 4 clones, LAM-resistant mutations 
remained detectable in all 20 clones. Patient 3 developed HBV recurrence after transplant 
despite receiving LAM+HBIG. All 18 clones had M204I and sG145R when HBV recurrence 
was diagnosed. ADV was added and LAM stopped 7 months later. ADV breakthrough 
occurred after 41 months of ADV when all 18 clones had ADV-resistant N236T. Four 
months after reintroduction of LAM, all 20 clones had L180M+M204V, 12 clones had 
additional V173L change. However, N236T was replaced by a different ADV-resistant 
mutation P237H. Conclusions: Our study showed that mutations conferring resistance to 
multiple antiviral agents are present on the same viral genome, suggesting that combination 
therapy directed against mutants resistant to each treatment may not be adequate in 
suppressing dual-resistant HBV. Sequential antiviral therapy leads to selection of multi- 
resistant HBV, mutations evolve during continued treatment resulting in mutants with 
increased replication fitness. 
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Abstract: Aim: to assess the kinetics of emergence of viral resistance and the kinetics of 
serum HBV DNA using a sensitive assay for serum HBV DNA quantification, in patients 
with chronic hepatitis B treated with Lamivudine. Methods: Among 150 HBV-infected 
patient treated with Lamivudine in our clinic, 28 who had a phenotype of viral resistance 
(initial virological response followed by reappearance of detectable serum HBV DNA with a 
standard hybridization assay VERSANTR HBV Assay vl.O (bDNA) (sensitivity 700.000 
HBV DNA copies/ml) were tested retrospectively at serial time points from initiation of 
treatment to viral breakthrough. Genomic sequence analysis was performed using the 
TRUGENE HBV Genotyping Kit (Bayer Healthcare-Diagnostics). Viral load was assessed 



with VERSANTR HBV Assay v3.0 (bDNA) (Bayer Healthcare-Diagnostics) sensitivity 
2,000 HBV DNA copies/ml. Results: At treatment initiation, none of the patients 
demonstrated the presence of viral resistance. At viral breakthrough, 15.7+-7.9 months (range 
7 to 36) after treatment initiation, 25 patients demonstrated the presence of HBV variants 
with mutation in the YMDD motif and were studied further. They consisted of 23 men 2 
women with a mean age of 45+- 12 (23-69) years. Six patients had HIV co-infection and 5 
were HBeAg negative. Sequence analysis was successfully carried out in 120 sequential 
serum samples tested. Genotype A was found in 14 patients (56%) and genotypes B, C, D, 
and E in 1 1 patients. Mutation M204V in pol gene was found in 15 patients and was al ways 
associated with an L180M substitution. Mutation M204I was found in the remaining 10 
patients, and was not associated with other mutations. In the 23 patients tested sequentially, 
before the viral breakthrough serum HBV DNA became undetectable with VERSANTR 
HBV Assay vl.O in all patients but remained persistently detectable in 17/23 when using 
VERSANTR HBV Assay v3.0. The sensitivity of the sequencing assay allowed sequence 
analysis of serum samples with viral load <2000 HBV copies/ml. Mean serum HBV DNA 
levels were: 4.6+-1.6 (0.7-6.7)-logl0 HBV copies/ml and 4.7+-1.6 (0.2-6.6) loglO HBV 
copies/ml at the timepoint when the patients demonstrated no viral resistance and at the 
timepoint showing the first viral resistance, respectively. The presence of mutation in the 
YMDD motif was observed as early as 4.1+-2.7 months (range 1 to 12) before viral 
breakthrough. No correlation was found between the profile of YMDD substitution and the 
delay for viral breakthrough or the presence of HIV co-infection. Conclusions: In patients 
under Lamivudine therapy our results show that the detection of viral resistance is possible 1- 
precociously (1 to 12 months before viral breakthrough) 2- with very low serum HBV DNA 
titers (<2000 HBV copies/ml); 3- before serum HBV DNA increase. These results suggest 
that monitoring of viral load with a sensitive quantitative assay together with the use of a 
sensitive assay for the detection of viral resistance could be clinically relevant (rapid 
adjustment of antiviral therapy). 
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Abstract: Emergence of lamivudine-resistant hepatitis B virus (HBV) is of great concern in 
human immunodeficiency virus (HIV) and HBV coinfected patients; the purpose of this 
study was to assess the in vitro efficacy of new nucleotide analogues on HBV strains isolated 
from lamivudine-treated patients. HIV-coinfected patients analysed were enrolled in an open 
label trial of adefovir dipivoxil (ADV) for the treatment of lamivudine-resistant (lam-R) 
hepatitis B. After purification of HBV DNA from patient serum, the whole HBV genome 
was PCR amplified and cloned. Drug sensitivity was measured after transfection of the 
isolated full genomes into HepG2 cells and measurement of HBe Ag, HBs Ag and viral 
replication in the culture media under increasing drug concentrations. A wild type (wt) strain 
isolated from an untreated patient served as control. In our system, lamivudine-associated 
resistance mutations (rtL180M and rtM204V) increased by more than 16,000 fold the IC50 of 
lamivudine (from 6nM to over lOOmu M) when compared to wt HBV. The most common 
lam-R mutations (L180M-M204V) induced a slight decrease of both adefovir and tenofovir 
activity. Comparison of IC50 of wt and lam-R HBV showed a 2.85 (from 0.07 to 0.2mu M) 
and a 3.3 (from 0.06 to 0.2mu M) fold increase for adefovir and tenofovir, respectively. 
Three patients who had poor response to ADV treatment (less than 2.5 Log copies/mL HBV- 
DNA drop, 3 months after ADV introduction) were further studied. One of them had the 
rtL180M and rtM204V mutations while the others carried also a compensatory mutation 
rtV173L. In vitro, adefovir was less active on strains carrying the V173L mutation associated 
with L180M/M204V compared to the sole double mutant L180M/M204V. At the adefovir 
concentration of O.lmu M, presence of the V173L mutation reduced the inhibition of HBs Ag 
production from 50 to 30% (pO.Ol) and the viral replication from 45 to 32% (pO.Ol). 
Conversely, tenofovir had similar potency on both HBV mutation profiles with 60% 
inhibition of HBs Ag production and 45% inhibition of viral replication at O.lmu M. No data 
were available on the in vitro efficacy of tenofovir on lam-R HBV. Our study supports the 
high efficacy of ADV and TDF seen in patients after lamivudine breakthrough. The enhanced 
activity of tenofovir compared to adefovir on virus carrying the mutation pattern 
rtV173L/L180M/M204V, often found in HIV-HBV patients with lamivudine resistance, 
offers an interesting treatment alternative to HIV-HBV coinfected patients. 
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Abstract: Background: Lamivudine-resistant HBV has been described as replication 
defective based on early clinical observations and in vitro data for single mutations of 
M204V or M204I in the YMDD motif of HBV polymerase. However, recent data suggests 
that compensatory mutations also emerge and patients with long-term lamivudine resistance 
undergo disease progression. Aims: To compare levels of serum HBV DNA and ALT in 
patients with lamivudine-resistant and wild-type HBV. To determine the prevalence of 
compensatory mutations in YMDD-mutants and their contributions to replication fitness. 
Methods: Patients analyzed were enrolled in trials of adefovir dipivoxil for the treatment of 
wild-type (2 trials, n=695) or lamivudine-resistant HBV (3 trials, n=203). Patients were 
required to have serum HBV DNA levels gtoreqS log 10 copies/mL at entry. Serum HBV 
DNA was measured by Roche Amplicor PCR. DNA sequencing was used to identify 
resistance mutations at baseline. Results: At baseline, patients with lamivudine-resistant 
HBV had similar serum HBV DNA (medians 7.7, 8.1, and 8.8 loglO copies/mL) compared 
to patients with wild-type HBV (medians 7.1 and 8.4 log 10 copies/mL); median ALT levels 
were 79-82 IU/L in lamivudine-resistant and 94-98 IU/L in wild-type patients. Compensatory 
mutations (V173L, L180M) that enhance the replication of YMDD-mutant HBV in vitro 
were found in the majority (88%) of lamivudine-resistant patients. At baseline, four major 
mutational patterns were identified in patients with lamivudine-resistant HBV 
(L180M+M204V (58%), V173L+ L180M+M204V (17%), M204I (12%), L180M+M204I 
(11%)); serum HBV DNA did not vary significantly across the different mutational patterns. 
Conclusions: Lamivudine-resistant HBV is capable of replicating to levels comparable to 
wild-type HBV and causing abnormally high ALT. Exclusion of patients with lower serum 
HBV DNA levels from eligibility preclude an assessment across a greater spectrum of viral 
load. The four patterns of lamivudine resistance mutations all had similar levels of serum 
HBV DNA.. 
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Abstract: Background: Entecavir (ETV) demonstrated potent antiviral activity in lamivudine 
resistant (LVDR) patients with chronic hepatitis B virus ( HBV) infection. Among the >500 
ETV-treated patients in phase II trials, 2 heavily pretreated patients exhibited a rebound in 
viral load and were further evaluated. Methods: Genotypic analysis involved sequencing the 
reverse transcriptase (RT) gene from serum HBV DNA samples. Antiviral assays in HepG2 
cells used transient transfection or baculovirus mediated expression of recombinant HBV. 
Results: "Patient A" received 0.5 mg ETV for 52 wk with apprx2 log HBV DNA reduction, 
treatment then included 0.5 mg ETV+LVD before displaying a rebound at wk 100. LVDR 
substitutions L180M, M204V and V173V/L were present at study entry, with substitutions 
I169T (B Domain) and M250V (E Domain) selected on treatment. Reduced ETV 
susceptibility required M250V in addition to LVDR mutations. Liver transplant "Patient B" 
failed famciclovir, ganciclovir, foscarnet and LVD therapy and had RT changes S78S/T, 
L180M, V173V/L, T184T/S and M204V at study entry. Viral rebound occurred after 80 wk 
of ETV (1.0 mg) therapy with the additional substitutions A38E, T184G (B domain) and 
S202I (C domain) selected. Phenotypic assays showed reduced ETV susceptibility when both 
the T184G and S202I changes were combined with the LVDR mutations. Recombinants 
encoding subsets of these changes were HBV replication impaired and retained ETV 
susceptibility. Conclusion: Additional RT mutations that can lead to reduced ETV 
susceptibility appear to emerge infrequently on a LVDR backbone following prolonged ETV 
treatment in heavily pretreated patients. 



